INTRODUCTION
Cerebral air embolism is a rare but potentially severe complication of iatrogenic procedures or destructive lung disease, possibly resulting in neurological disorders such as encephalopathy, stroke, or seizure. Due to a low overall incidence, cerebral air embolism may go undiagnosed. We report the case of a patient with cerebral air embolism presenting with status epilepticus after the Valsalva maneuver during a pulmonary function test.
CASE REPORT
A 56-year-old man with a medical history of right upper lobectomy due to lung cancer presented to the emergency room with changes in mental status after the Valsalva maneuver during a pulmonary function test. He had undergone lobectomy 10 days before the event. The oxygen saturation was 99% by full face mask, and the patient underwent endotracheal intubation because of comatose mental state.
Brain computed tomography (CT) after 30 minutes from the symptom onset revealed scattered air bubbles in the bilateral cere-eISSN 2508-1349 bral subarachnoid space and deep cerebral white matter, suggesting air embolism ( Fig. 1A ). In addition, chest CT revealed localized pneumothorax in the right major fissure (Fig. 2) .
With the intravenous administration of fluid and applied O2 therapy for 8 hours, the patient was able to make eye contact. However, about 11 hours after the event, three attacks of generalized tonic-clonic seizures with right gaze deviation occurred for 40 min-utes. The patient did not regain consciousness between the seizures. Suspecting status epilepticus with acute kidney injury, antiepileptic drug with levetiracetam 1,500 mg intravenous was loaded, followed by postictal confusion over 8 hours. Within the 8 hours, he showed tactile and visual extinction, left-sided weakness, and bilaterally positive Babinski signs.
Five days after the seizure, brain magnetic resonance imaging re- 
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vealed newly appearing diffuse leptomeningeal enhancement of the right frontal, bilateral parietooccipital, and bilateral cerebellum with diffuse enhancement in the perivascular space of bilateral deep white matter (Fig. 1B, 1C ). Magnetic resonance angiography revealed mild atherosclerotic changes in the bilateral proximal and cavernous internal carotid arteries and focal stenosis at left M1. Furthermore, a transesophageal echocardiogram revealed patent foramen ovale (PFO) Grade I. Five days after supportive therapies such as mechanical ventilation and oxygen therapy, the patient was discharged from the hospital without any neurological deficits. After discharge, he took levetiracetam 500 mg twice a day daily.
DISCUSSION
Cerebral air embolism is a rare but life-threatening event, which may cause sudden-onset respiratory distress or neurological events such as seizure and comatose mental status [1, 2] . It often occurs with lung trauma or during vascular interventions or surgical procedures such as central venous catheter removal, cardiac surgeries, and endoscopic operations [3, 4] .
Diagnosis of cerebral air embolism should be based on the patient's medical history and clinical suspicion. Brain CT may be a valuable tool if the air is visible within the cerebral parenchyma or subarachnoid space early in the disease course. However, there is no established imaging technique for the definite diagnosis of cerebral air embolism [5] .
In our case, status epilepticus was caused by acute cerebral damage after cerebral air embolism. Anticonvulsant medication may be required for the control of seizures. Otherwise, prophylactic use of lidocaine not only controls seizures but also reduces infarct size and prevents cardiac arrhythmias associated with air embolism [6] .
There are two mechanisms behind cerebral air embolism. One is the retrograde venous cerebral embolism via the venous system [1] . In our case, during the Valsalva maneuver, the increased intrathoracic pressure and tension pneumothorax may have provided a pressure gradient for the air to enter the pulmonary veins, resulting in air embolus. The other is the paradoxical embolism in the presence of right-to-left shunting such as PFO and pulmonary arteriovenous fistula [5, [7] [8] [9] [10] . The conditions that elevate the pulmonary artery pressure enable the air bubbles to move from right to left. The presence of intracardiac shunt (PFO G1) in this patient may explain the cause of air embolism.
The initial treatment consists of immediate volume expansion, administration of 100% oxygen by face mask, and hyperbaric oxygen therapy [1, 5] . Hyperbaric oxygen therapy is the adjunct therapy for cerebral air embolism by removing the volume of air embolus and improving the tissue oxygenation. The side effects of hy-perbaric oxygen therapy are rare but can occur by oxygen toxicity on the cardiovascular and neurological systems. Hyperoxic convulsions are exceptionally rare and due to the reperfusion phenomenon.
Iatrogenic gas embolism is a serious disease, with a crude mortality rate of 25/119 (21%) at 1 year [11] . Therefore, cerebral air embolism should be treated as soon as possible, and immediate therapy has been reported to decrease the mortality rate to 7% [12] .
To the best of our knowledge, this is the first case of status epilepticus caused by cerebral air embolism after the Valsalva maneuver. In addition, this report emphasizes the need for awareness of suspected cerebral air embolism following routine medical procedures to avoid poor prognosis.
